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Statistical work not requiring the class grades of students has nou
been completed for the tests given in July 1948. Appreciable relationships
were found betueen hours or lessons of refresher work and mathematics achieve-
ment test scores" Comparisons of the Postgraduate School results with those
for College Entrance Examination Board candidates for five tests taken by
both groups revealed the distinct superiority of the Postgraduate group. One
verbal test had been given also to a Naval Academy entering class~ and here
again the average score for the Postgraduate group was markedly the higher
of the two. Comparison of the Postgraduate School group with the 1947 fresh-
man class at the Coast Guard Academy revealed that for three tests the groups
were quite similar, while each group excelled the other on one of two other
tests. The Postgraduate group was found to be markedly superior on the same
tests~ and on one other test~ to a group of freshman liberal arts students at
a large Eastern university. Comparisons of the test performances of six in-
structional groups at the Postgraduate School revealed only small di.fferences
among groups except for the Applied Communications group~ which did not do
nearly as well on certain of the tests as did the other groups9 especially on
tests in the quantitative area.
The findings indicating the superiority of the Postgraduate School group
over most of the other comparison groups point to the need for the stuqy of
the test performances of the total group of applicants. The group tested in
July was a select one~ and hence the present data cannot be ·used by themselves
to decide upon the appropriate level of difficulty for future tests.
PRELIMINARY REPORT
on the
Selection Test Development Program
of the
u. So Naval Postgraduate School
(July 1948 Testing)
Introduction
In the latter part of July 1948 a battery of tests was administered to
the entering class at the U. S. Naval Postgraduate School. These tests have
now been scored, and that phase of the statistical work has been completed
which does not require the course grades or point-hour ratios of the students.
Authorities of the Postgraduate School have raised questions about relation-
ships between performance on certain tests and hours or lessons of refresher
work~ and about comparisons among instructional groups. This preliminary re-
port presents the findings to date on these questions~ and gives data on co~
parisons of the Postgraduate School student group with other academic groups
elsewhere.
Refresher Work and }~thematics Grades
The test battery contained two aptitude tests and one long achievement
test in mathematics. The correlations of the scores on these tests with the
number of hours and the number of lessons of refresher work reported as hav-
ing been done were computed. l The correlations between the two aptitude test
scores and number of hours of refresher work were too srr~ll to be statistically
significant (that is to say, these correlations might well be only chance vari-
ations from a true correlation of zero) while the correlation of number of
hours of refresher work with the score on the achievement test was large
enough (.31) to be statistically significant.
On the other hand all three of the correlations between number of lessons
and the three mathematics test scores were significantly greater than zero.
All of the relationships with lessons were higher than those with hours. This
consistent pattern could be explained on the hypothesis that students of high
mathematical ability~ as judged bJ the test scores~ accomplished more in the
way of review in a given length of time than did students of low mathematical
ability. An alternative hypothesis is that the number of lessons was reported
more accurately than the number of hours spent in study, because the students
could remember more precisely how many lessons they had done than estimate the
number of hours they had worked.
--_._-----------------------------------
Lrhe statistical data are given in Table 1 at the end of this report.
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A further point to be noted was the higher degree of relationship between
refresher work and mathematics achievement than between refresher work and
mathematics aptitude. The differences in the correlations are in the expected
direction. Review should have a smaller effect on aptitude test scores than
on achievement scores, and the results obtained were in line with this expecta-
tion.
ComRarisons of Postgraduate School GrouR
with College Board and Naval AcademY Groups
For five of the tests included in the battery, data were available on
the performances of the College Entrance Examination Board candidates who
had previously taken the same tests. These tests were Physics SA, Antonyms
SAT-TA, Mathematics Aptitude WSA2, ¥~thematics Aptitude WIM3, and Spatial Re-
lations VACI. It is clearly evident from the datal that for every one of
these five tests the scores of the Postgraduate School group are markedly
superior to those of the College Entrance Examination Board candidates.
One of these five tests, Antonyms SAT-TA, had been administered to the
entering class at the Naval Academy in August 1947. Comparison of results2
for the two groups reveals that the Postgraduate School group did considerably
better than the entering class at the Naval Academy. The antonyms test is
generally considered as an excellent measure of verbal ability, and hence it
is clear that the Postgraduate students are definitely superior in verbal
ability to the Naval Academy students of the class entering in August 1947.
Comparisons of Postgraduate Group
with Coast Guard Class of '51 and
a Freshman Liberal Arts Group
Five tests other than the ones previously mentioned had been given in
August 1947 to the entering class at the U. S. Coast Guard Academy. These
tests were Equation Balancing, Figure Matrices, Pattern Perception, Syllo-
gisms, and Productivity B. These tests and one other, Multiple Variates,
had been given in 1947 to the freshman class in the liberal arts college of
a large Eastern university.
The Postgraduate groupi s average scores were quite close to those of the
Coast Guard group on three tests, Figure Matrices, Syllogisms, and Productivity
B. The Coast Guard group did somewhat better than the Postgraduate group on
lThe actual statistical data are given in Table 2 at the end of this re-
port.
2See Table 2 for the statistical data.
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the test of Equation Balancing, whUe the Postgraduate School group did some-
;'In-at better than -l,:·he C08.St Guard g".coup on the test of Pattern Perception.l
Both the Postgraduate School group and the Coast Guard group made consistently
higher average scores on the tests taken in common than the freshmen in the
liberal arts college.
Performanc§ on Advanced Test in Engineering
2f the Graduate Record Examination
The mean score of the Postgraduate School student officers on the Advanced
Test in Engineering of the Graduate Record Examination was compared with a
table of the scores made on this examination by seniors in engineering schools.
About 23% of these seniors scored 100..rer than the mean of the Postgraduate School
group? while about 77% did better.
This result, of course~ may well ~ indicate a relatively lower ability
in engineering on the part of the Postgraduate School students but rather may
be only a reflection of this examination's contents not being appropriate for
the engineering be.ckground of the Postgraduate School students and of the fact
that the Postgraduate group have been away from formal study in engineering for
several years.
Significance of the Comparisons of the
Postgraduate School Group with Other Groups
In the comparisons that have been presented a bove~ the performance of
the Postgraduate Schoel group was found to be generally superior to that of
the group who take the College Entrance Board examinations on several tests in
the verbal and quantitative fields. The Postgraduate group was found to be
higher in verbal ability than Naval Academy freshmen. On several other tests
of a less academic nature the Postgraduate group excelled a freshman liberal
arts group and did about the same as the freshmen at the Coast Guard Academy.
These findings need to be interpreted in terms of selection, and gro~~h and
training.
One reason 10Thy the SGores of the Postgraduate group are superior is that
this is a select group. Practically all student officers have completed col-
lege training, and those admitted to the Postgraduate School were chosen largely
on the basis of aca.demic standing. This selection \.Jould tend to cause the
scores of the Postgraduate group to be higher than those of other groups with
which comparisons were made.
Secondly, the members of the Postgraduate group have had considerably more
academic training~ and are several years older than members of the comparison
I The statistical data are given in Table 3.
-4-
groups. Presumably there has been considerable growth on many of the abilities
measured by the tests for the men in the Postgraduate group during this period
of additional training and maturation<
The data obtained emphasize the need for the study of the test perform-
ances of the total group of applicants fer the Post~raduate School. In order
to judge the appropriate levels of difficulty for tests to be used with the
whole group of applicants in order to select students to be admitted, informa-
tion is needed on the relative levels of ability in the unselected and selected
groups. The long-range objective of the present research is the development of
a selection test to be given to all applicants for Postgraduate School training.
The proper level of difficulty for a test to be used with the whole group can-
not be ascertained by use of the data now available; in fact, if only the data
given in this preliminary report were to be considered, it is likely that testa
would be decided upon which would later turn out to be overly difficult for the
entire group of applicants.
Comparisons of Instructional Groups
The average score on each of the tests ,~s calculated for each of the six
main instructional groups at the Postgraduate School.1 Differences among the
Naval Engineering, Electronics$ Ordnance 1 Aeronautical, and Radiological Defense
groups were for the most part small. (Comparisons in the case of the Radio-
logical Defense group must be considered cautiously in view of the small number
of persons involved -- only 9.) For a number of the tests~ especially in the
quantitative.area~ the Applied Comrrmnications group did not do nearly as well
as the other groups. In the verbal area and for the Advanced Engineering Test~
however~ little or no difference was observed between the average scores for
the Applied Communioations and those for the other groups.
IThe averages or means are given in Table 4,
Table 1
Relationships between Refresher Work and Scores




1. Mathematics Aptitude WSA2
2. Mathematics Aptitude WIM3






aThese two correlations are not reliably different
from zero. (Others are reliably positive, at the 1%
level of statistical significance.)
brhe correlations between number of lessons and
test scores with number of hours held constant statisti-
cally, by using the technique of partial correlation,
were .23, .28, and .39 respectively.
Note: The correlation between number of hours and number
of lessons indicated as having been done was .75.
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Table 2
Meansa and Standard Deviations of Tests
for Postgraduate School Group, College Entrance
Examination Board Candidates, and Naval
Academy Entering Class of ~ugust 1947
Postgraduate Group C.E.E.B. Group Naval Academy Group
Test
No. Mean S.D. No. !olean S.D. No. Mean S.D.
Physics SA 145 32.81 7.68 2226 26.19 7.87
Antonyms SAT-TA 145 55.08 12.98 6021 37.35 13.59 798 40.33 12.40
Mathemetics WSA2 145 27.88 4.71 600 12.24 5.65
ViB.thematics WIM3 145 16.77 4.13 624 8.60 4.19
Spatial Relations VACI 145 64.38 13.08 1000 51.90 15.95
aThe differences between the corresponding means for the Postgraduate group
and those of the other group or groups are all statistically significant at better
than the 1% level.
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Table 3
Means and Standard Deviations for Several Tests
for Postgraduate Group, for the Coast Guard Academy
Class of '51, and for the 1947 Freshman Class in
the Liberal Arts College of an Eastern University
Postgraduate Coast Guard Liberal Arts
Groupa Class of '51 Group
Test N =: 145 N =: 141-143 N =: 632-647
Mean S.D•. };lean S.D. Mean S.D.
1. Equation Balancing 8.81 2.98 10.37 2.31 8.34 2.41
20 Figure Matrices 12.82 1.96 12.38 2.32 10.60 2.33
3. Pattern Perception 10.46 3044 8.33 3062 ,.94 3037
4. Syllogisms 11.70 3088 12.13 3.42 8096 3.36
5. Productivity B 19.17 6083 18089 6046 15077 6.06
6. ~mltip1e Variates 9.64 5.63 --- --- 4066 2.91
aThe Postgraduate means do not differ reliably from Coast.Guard
means for tests 2, 4, and 5. The Postgraduate mean is significantly
higher statistically than the Coast Guard mean for test 3, while Coast
Guard mean is significantly higher than the Postgraduate mean for
test 1. The postgraduate means are significantly greater statistically
than the means for the liberal arts groups for all tests exoept test 1.
(The 1% level was used in tests of significance.)
Table 4
'Average Test Scores for Six Instructional Groups
at the U. S. Naval Postgraduate School
, (July 1948 Testing)
Instructional Group
,.; ,.;
If.l cd cd. () () ()
Test b.O 'M 'M 'Ms:: § <l> .p b.Or£l () ~ 0 "d .
~ .
~ ~
cd • r-l .
~ §r-l .p b.O S::tl.O Ob.Ocd () d .§~ o s:: -..-I s::
~ <l>r:r.:t ~r:r:1 ":lr:r:1 0..0r-l <5 <l> ~ 0..Z I!Cl ~ ~
l. Math. Achievement EA 20.5 17.2 22.4 23.1 25.1 9.3
2. Physics SA 33.4 31.0 34.3 32.7 .34.8 22.3
3. Advanced Engineering GRE 41.0 32.5 36.8 32.6 45.7 32.7
4. Antonyms SAT-TA 54.8 51.7 57.3 54.6 65.2 51.3
5. Reading Comp. WNPA 17.3 15.5 19.5 19.1 20.9 14.3
6. Math. Aptitude WSA2 28.1 26.0 29.5 28.0 29.7 20.1
7. Math. Apt!tude WIM:3 17.6 15.1 17.6 16.9 18.7 10.8
8. Multiple Variates VDPH 11.8 7.4 9.1 10.4 11.9 4.8
9. Pioture Equations VDPH 9.2 8.5 9.4 8.4 9.6 8.0
10. Spatial Relations I, VAC 45.6 42.9 46.4 47.5 46.0 34.6
lI. Spatial Relations II, VAC 17.2 16.7 19.1 20.9 19.7 13.1
12. Mech. Movements WNPA 19.6 19.8 19.7 20.5 20.7 15.2
13. Figure Class. WNPA 17.0 15.5 17.2 17.0 17.6 14.3
14. Figure Matrices VDPH 12.8 12.2 12.9 13.3 13.1 11.7
15. Syllogisms VDPH 11.9 10.3 11.7 12.8 12.2 9.3
16. Gottscha1dt Fig. VDPH 10.4 10.0 11.2 10.4 10.6 7.5
17. Productivity VDPH 18.6 17.6 21.2 19.6 18.9 21.6
18. Related Words WNPA 52.7 53.3 55.0 52.3 56.6 49.6
19. Topics WNPA 17.6 17.0 18.0 18.7 20 00 18.0
20. Consequences I WNPA 38.9 41.2 4308 48.5 46.8 48.5
Number in group 24 39 30 43 9 22
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